Differential sensitivity of three experimental pain models in detecting the analgesic effects of transdermal fentanyl and buprenorphine.
This is the first randomized controlled trial that tests the analgesic efficacy of transdermally delivered opioids in healthy volunteers and that assesses the sensitivity of different experimental pain tests to detect analgesia in this setting. Transdermal application of the full agonist fentanyl (TDF: 12.5 or 25 microg/h) and the partial agonist buprenorphine (TDB: 35 microg/h) was compared in three experimental models of acute pain (heat pain, painful electrical stimulation, cold pressor) in a double-blind, randomized, placebo-controlled, 4-arm crossover study with 20 healthy subjects (15 men, 5 women). Patches were administered for 72 h and pain levels measured at baseline and 24 and 72 h, with an 11-day wash-out. The cold pressor test was most sensitive to analgesic effects, with significant reductions in area under the pain intensity curve for all active compounds at 24 h (average reductions: 14% TDF 12.5 microg/h, 35% TDF 25 microg/h, 43% TDB 35 microg/h). There were significant increases in heat pain threshold for TDF 25 microg/h and TDB 35 microg/h. Painful electrical stimulation failed to demonstrate an analgesic effect. The magnitude of analgesia in the cold pressor model showed some correlation with TDF dosage and comparable effects for the full agonist fentanyl and the partial agonist buprenorphine. We conclude that the cold pressor test was most sensitive to analgesic effects in healthy subjects and that a transdermal dose of 12.5 microg/h fentanyl achieved significant pain reduction compared with placebo. Subjects experienced opioid-typical AEs including dizziness, nausea and vomiting. No serious AEs occurred.